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School of Education 
 
 
Madeline Burgess  South Street, Murdoch 
PhD Candidate    
Australian Institute of Education   Western Australia 6150 
Phone:  (61-8) 9360 2440  Telephone:(61-8) 9360 6000 
Fax:  (61-8) 9360 6296  Facsimile: (61-8) 9310 5299 
email: mburgess@murdoch.edu.au  http://www.murdoch.edu.au 
 
February 23, 2004 
 
Project Title: A Framework for Implementing Technology Enhancements in Higher Education 
 
Dear Student, 
 
I am pursuing doctoral research at the School of Education, Murdoch University, Australia. I am 
comparing students’ attitudes to and use of new online resources at universities in Australia, 
Malaysia and America. You are invited to contribute to this study by participating in one 40 minute 
interview. The interview is based on the online resources used in [your unit] (i.e. online lecture 
recordings, PowerPoint presentations etc.) offered during Spring, 2004. Your responses in this study 
are extremely important in contributing to the effective use of new technologies at university.   
 
The interview includes questions about your views on teaching and learning in higher education and 
your use of the new online resources in [your unit].  The purpose of the interview is to better 
understand how students use new technologies to learn at university.  Participating in this study is 
voluntary and anonymous.  Taking part in this study is will not influence your assessment in this 
course at all. 
 
All information given during this study is strictly confidential and no names or other information 
that might identify you will be used in any publication arising from this research.  If you have any 
questions about this project please contact Madeline Burgess at mburgess@murdoch.edu.au (+61 8 
9360 2440), or you may contact Dr. Dorit Maor at D.Maor@murdoch.edu.au or the Human Research 
Ethics Committee at ethics@central.murdoch.edu.au.  If you are willing to participate in this study, 
please sign the form below.  Thank you very much. 
 
Sincerely, 
 
Madeline Burgess 
_________________________________________________________________________________ 
 
CONSENT FORM 
 
I _________________________ (please print your full name) have read the letter above.  
Any questions I have asked have been answered.  I agree to take part in this activity, 
however, I know that I may change my mind and stop at any time.  I understand that all 
information provided is strictly confidential and will not be released by the investigator, 
unless required to do so by law. I agree that research data gathered for this study may be 
published provided my name or any other information that might identify me is not used. 
 
__________________________   ___________________________ 
    (Participant’s Signature)                 (Date)  
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Student Interview Questions 
 
These questions refer to the online resources used in the unit you are studying.  “Online 
resources” refers to the computer based tools or online resources available in your unit 
(i.e. PowerPoint slides, iLecture/webcasts, discussion board). 
 
The Website 
1.  What online resources do you currently find most useful and why?  
 
2.   Have you listened to/viewed the online lecture recordings? How often? (if no, go 
  to question 4). 
 
3.   What do you like or dislike about the online lecture recordings?   
·  What benefit or value does it add to your learning? 
·  Does it help you remember and comprehend course content better? 
·  Do you think that using the online lecture recordings makes your learning 
more    effective? More efficient?  
 
4.   If you don’t use the online lecture recordings, what are some of the reasons why 
  you don’t use the online lecture recordings?   
 
5.   Assume that you could receive exactly the same information online as in the 
  lecture  hall.  Would  you  be  willing  to  listen  to/view  the  webcast  lecture 
  recordings instead of going to the lecture hall? Why, why not? 
 
6.   Have you used the discussion board? How frequently? (if no, go to question 8) 
 
7.   What do you like or dislike about the discussion board?   
·  What benefit or value does it add to your learning? 
·  Does the discussion board make your learning more effective? More efficient?  
 
8.   If you don’t use the discussion board, what are some of the reasons why you 
  don’t use the discussion board? 
 
9.   Have you used the PowerPoint slides? How frequently? (if no, go to question 
  11).  
 
10.  What do you like or dislike about the PowerPoint slides?   
·  What benefit or value does it add to your learning? 
·  Does it help you remember and comprehend course content better? 
·  Do you think that using the PP slides makes your learning more effective? 
More  efficient?  
 
11.   If you don’t use the slides, what are some of the reasons why you don’t use the 
  PowerPoint slides? 
 
12.   Do you enjoy using the online resources for  your learning?  Why or why not? 
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13.   Do you see any benefit (for yourself) in terms of grades if you use the online 
  resources?  
 
14.   Do you see any long term benefit (for yourself) in using the online resources?  
 
15.   How enthusiastic are your peers about the use of online resources?  
·  Would you like to see more of your courses at [your university] have online 
 resources like those in [your unit]? Why, why not? 
 
16.   Where do you most often access the online resources through the Internet? At 
  home, on campus, phone modem?   
 
17.   Have you experienced any problems or difficulties in accessing the website or 
  using all of its features? 
 
 
Teaching and Learning with Online Resources at University 
Turning to more general issues about teaching and learning at university . . .  
 
18.   What do you think makes a good university teacher? 
 
19.   Has  the  availability  of  online  resources  in  higher  education  changed  your 
  thinking on what makes a good teacher?  Why or why not?  
·  Has it changed their roles and responsibilities? 
·  Has it changed teaching practice?  
·  Has it changed interaction with students? 
·  Do you expect different things from university teachers as a result of new 
 technologies? 
 
20.   What do you think makes a good university student?  
  
21.   Has the availability of online resources changed your thinking on what makes a 
  good student?   
·  Has it changed the roles and responsibilities of students? 
·  Has it changed how students approach their learning? 
·  Has it changed how students interact with teachers? 
 
22.   Do you think more is expected from students as a result of new technologies?  
  Why? Why not? 
 
 
General Issues on the Use of Online Resources in Higher Education 
23.   What do you see as a quality university education? To what extent do online 
  resources achieve this type of education? 
 
24.   Do you think the use of online resources for teaching and learning is compatible 
  with the culture at [your university]?  
 
25.   In what ways do you see technology shaping or re-shaping teaching and learning 
  in higher education?  
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26.   Are you happy about the use and continuing development of online resources in 
  higher education? 
 
27.   Do  you  have  any  problems  or  concerns  about  the  introduction  of  online 
  resources in higher education?  
 
Summary  
Here’s a brief overview of the questions and ideas that were raised in this discussion. 
[give a short summary]   
 
28.   Have I correctly understood what you said?  
 
29.   Is there anything else about your experience of the website [in your unit] that 
  you would like to share that we have not yet discussed? 
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School of Education 
 
 
Madeline Burgess  South Street, Murdoch 
PhD Candidate  
Australian Institute of Education   Western Australia 6150 
Phone:  (61-8) 9360 2440  Telephone: (61-8) 9360 6000 
Fax:  (61-8) 9360 6296  Facsimile:  (61-8) 9310 5299 
email: mburgess@ murdoch.edu.au  http://www.murdoch.edu.au 
 
April 27
th, 2004 
 
Project Title: A Framework for Implementing Technology Enhancements in Higher Education 
 
Dear Student, 
 
I am pursuing doctoral research at the School of Education, Murdoch University. I am comparing students’ 
attitudes to and use of new online resources at universities in Australia, Malaysia and America.  
 
You are invited to contribute to this study by completing the attached questionnaire.  The questionnaire is based 
on the online resources used in [your unit] (i.e. unit website, iLecture, PowerPoint slides etc.). Your responses in 
this  survey  are  extremely  important  in  contributing  to  the  effective  use  of  new  technologies  in  higher 
education.  
 
Participating in this study is voluntary and anonymous.  The questionnaire will take approximately 10-15 
minutes to complete.  Please answer all the questions as completely and accurately as you can. Taking part in 
this study is will not influence your assessment in this course at all. All information given during this study is 
strictly confidential and no names or other information that might identify you will be used in any publication 
arising from this research.   
 
If you have any questions about this project please contact Madeline Burgess at mburgess@murdoch.edu.au 
(9360 2593), or you may contact Dr. Dorit Maor at D.Maor@murdoch.edu.au or the Human Research Ethics 
Committee at ethics@central.murdoch.edu.au. If you are willing to participate in this study, please sign the form 
below. Thank you very much. 
 
 
Sincerely,  
 
Madeline Burgess 
 
 
CONSENT FORM 
 
I _________________________ (please print your full name) have read the letter above.  Any questions I have 
asked have been answered.  I agree to take part in this activity, however, I know that I may change my mind and 
stop at any time.  I understand that all information provided is strictly confidential and will not be released by 
the investigator, unless required to do so by law. I agree that research data gathered for this study may be 
published provided my name or any other information that might identify me is not used. 
 
 
__________________________   ___________________________ 
    (Participant’s Signature)                 (Date) 
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Section 1.  Background Information 
 
 
1. Gender:      Male      Female 
 
2. Your age:      20 & under    21-29    30-39    40+ 
 
3. Country of birth: ___________________________ 
 
4. Country of permanent residence: _________________________ 
 
5. Country in which you completed the last two years of high school/college: _____________ 
 
6. Main language spoken at home: __________________________ 
  
7. Major at university (e.g. Accounting, Management etc): ______________________________ 
 
8. Your enrollment status:   Full time     Part time 
 
9. What is your ability in using the English language?  Please rate your level of English language ability below. 
Circle one number per statement    Native 
Speaker/ 
  Low  
Level 
High 
Level  
a) Speaking English 
 
1  2  3  4  5  6 
b) Writing in English 
 
1  2  3  4  5  6 
c) Reading in English 
 
1  2  3  4  5  6 
d) Listening to English 
 
1  2  3  4  5  6 
 
 
Section 2.  Teaching and Learning at University 
 
 
10. The following questions focus on why you attend university. 
Circle one number per statement to indicate the extent to which you agree or disagree with the following statements. 
 
  Strongly  
Disagree 
          Strongly  
Agree 
a) I attend university to experience university life.  
 
1  2  3  4  5  6 
b) I attend university to acquire more knowledge or “know more”. 
 
1  2  3  4  5  6 
c) I attend university to get the skills and qualifications I need to get a job. 
 
1  2  3  4  5  6 
d) I attend university because my family expect me to. 
 
1  2  3  4  5  6 
e) I attend university because I believe I have the ability to succeed in my chosen 
degree program. 
 
1  2  3  4  5  6 
f) I attend university because I want to understand more about my chosen area of 
study. 
 
1  2  3  4  5  6 
 
Other (please specify): ______________________________________________________________________ 
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11. The following questions focus on your views on teaching and learning at university. 
Circle one number per statement  
  Strongly  
Disagree 
          Strongly  
Agree 
a) University teachers should provide step-by-step guidance, telling me what to 
learn and how to learn it. 
 
1  2  3  4  5  6 
b) In a study group or tutorial, I am more likely to value the teacher’s input than 
the input of my class mates. 
 
1  2  3  4  5  6 
c) The primary responsibility of university teachers is to provide the knowledge 
and information that will help students pass examinations. 
 
1  2  3  4  5  6 
d) When learning new concepts I prefer to memorize key definitions first, then 
understand the concepts. 
 
1  2  3  4  5  6 
e) In a study group or tutorial I am more likely to contribute ideas than sit back 
and listen.  
 
1  2  3  4  5  6 
f) I prefer learning new concepts by discussing them with other students, rather 
than learning the concepts by myself. 
 
1  2  3  4  5  6 
g) I would rather study with other students for exams and/or assignments than 
study on my own. 
 
1  2  3  4  5  6 
h) I assess my progress in a unit primarily by the grade I receive on examinations 
and/or assignments. 
1  2  3  4  5  6 
 
 
12. The following questions focus on your opinion on the new technologies in higher education as learning resources. 
Circle one number per statement  
  Strongly  
Disagree 
          Strongly  
Agree 
a) The move towards developing online resources for teaching and learning is 
beneficial for current and future students at [your university]. 
 
1  2  3  4  5  6 
b) The fact that learning with new online resources requires more time in front of 
a computer does not bother me. 
 
1  2  3  4  5  6 
c) Money spent on developing online resources in higher education is money 
well spent. 
 
1  2  3  4  5  6 
d) I would like to see more money spent on hiring lecturers than investing in new 
online resources. 
 
1  2  3  4  5  6 
e) The more flexibility I have to learn at my own time and pace, the better. 
 
1  2  3  4  5  6 
 
 
13. What do you consider to be an enjoyable way to learn at university? 
Circle one number per statement 
  Not  
enjoyable  
Very 
enjoyable 
a) Attending lectures in the lecture hall. 
 
1  2  3  4  5  6 
b) Attending workshops, tutorials, or study groups. 
 
1  2  3  4  5  6 
c) Informal discussions with class mates (i.e. learning from peers). 
 
1  2  3  4  5  6 
d) Learning alone. 
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Not  
enjoyable  
Very 
enjoyable 
e) Online discussions. 
 
1  2  3  4  5  6 
f) Listening to online lecture recordings (e.g. iLecture).  1  2  3  4  5  6 
 
 
14. What do you consider to be an efficient way to learn at university?  
Circle one number per statement 
  Not  
efficient  
Very 
efficient 
a) Attending lectures in the lecture hall. 
 
1  2  3  4  5  6 
b) Attending workshops, tutorials, or study groups. 
 
1  2  3  4  5  6 
c) Informal discussions with class mates (i.e. learning from peers). 
 
1  2  3  4  5  6 
d) Learning alone. 
 
1  2  3  4  5  6 
e) Online discussions. 
 
1  2  3  4  5  6 
f) Listening to online lecture recordings (e.g. iLecture).  1  2  3  4  5  6 
 
 
15. What’s in it for you? 
I believe the availability of new online resources (i.e. online lecture recordings, PowerPoint presentations etc.) would enable  
me to . . .  
  Strongly  
Disagree 
          Strongly  
Agree 
a) Have greater control over my own learning.  
 
1  2  3  4  5  6 
b) Have greater flexibility to learn at my own time and pace. 
 
1  2  3  4  5  6 
c) Learn more efficiently and effectively. 
 
1  2  3  4  5  6 
d) Comprehend and remember course content better.  
 
1  2  3  4  5  6 
e) Attend lectures and tutorials better prepared. 
 
1  2  3  4  5  6 
f) Choose from a variety of learning resources to suit my own learning style. 
 
1  2  3  4  5  6 
g) Enjoy the learning process more. 
 
1  2  3  4  5  6 
 
 
Section 3.  The Website 
 
 
This section asks you about how you have used the website [in your unit] this semester. 
 
16. In this unit, how often do you access the website [in your unit] for the reasons stated below? 
Circle one number per statement 
  Never  Very 
frequently 
a) To view assignment due dates, exam schedules and unit guide. 
 
1  2  3  4  5  6 
b) To download the tutorial questions. 
 
1  2  3  4  5  6 
c) To post a comment or question on the discussion board.  
 
1  2  3  4  5  6 
d) To download the pre-lecture and/or lecture powerpoint presentations.  1  2  3  4  5  6 
 
 
 
 
   318
17. In this unit, how often do you use the pre-lecture and lecture PowerPoint presentations for the reasons stated 
below? 
Circle one number per statement 
  Never  Very 
frequently 
a) To link to my reading of the relevant chapters before attending the lecture. 
 
1  2  3  4  5  6 
b) To download and take to the lectures and use for taking notes. 
 
1  2  3  4  5  6 
c) To read while listening to the lecture audio recording.  
 
1  2  3  4  5  6 
d) To review the lecture content after attending the lecture.   1  2  3  4  5  6 
 
Other (please specify): ______________________________________________________________________ 
 
 
18. In this unit, how often do you listen to the online lecture recordings (iLecture/webcast) for the reasons stated below? 
Circle one number per statement 
  Never  Very 
frequently 
a) To review sections of the lecture after attending the live lecture.  
 
1  2  3  4  5  6 
b) As a backup (after I miss a lecture I intended to attend).  
 
1  2  3  4  5  6 
c) Instead of attending the live lecture. 
 
1  2  3  4  5  6 
d) Instead of reviewing notes/handouts. 
 
1  2  3  4  5  6 
e) In addition to reviewing notes/handouts.  
 
1  2  3  4  5  6 
f) To review material prior to exams. 
 
1  2  3  4  5  6 
g) Instead of seeking assistance from the lecturer or tutor. 
 
1  2  3  4  5  6 
 
Other (please specify): ______________________________________________________________________ 
 
 
19. If you listened to the online lecture recordings, what did you like about it? (If you NEVER listened to the online 
lecture recordings go to Question 20).   
I like listening to the online lecture recordings because . . .  
  Strongly 
Disagree 
Strongly 
Agree 
a) It is difficult for me to get to campus. 
 
1  2  3  4  5  6 
b) It is a more convenient way for me to learn (i.e. fits in with my lifestyle). 
 
1  2  3  4  5  6 
c) I can review sections of the lecture as many times as I need to understand the 
concept. 
 
1  2  3  4  5  6 
d) I like the flexibility of being able to learn at my own time and place. 
 
1  2  3  4  5  6 
 
Other (please specify): ______________________________________________________________________ 
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20. Under what circumstances would you listen to the online lecture recordings more? 
I would listen to the online lecture recordings more if . . .  
  Strongly  
Disagree 
Strongly  
Agree 
a) There was an option to save the lecture recordings onto my computer and 
listen offline. 
 
1  2  3  4  5  6 
b) I did not have so many other learning resources available.  
 
1  2  3  4  5  6 
c) My main Internet connection was faster. 
 
1  2  3  4  5  6 
d) I felt more comfortable (i.e. experienced) with using computers. 
 
1  2  3  4  5  6 
e) My university provided more computers with multimedia capabilities on 
campus. 
 
1  2  3  4  5  6 
 
f) My university provided a room where it was easy to listen to the online lecture 
recordings. 
 
1  2  3  4  5  6 
g) I did not have so many technical difficulties with the WebCT software. 
 
1  2  3  4  5  6 
Other (please specify): ______________________________________________________________________ 
 
 
21. The following statements ask for your opinion on the online resources [used in this unit]. 
Circle one number per statement 
  Strongly 
Disagree 
Strongly 
Agree 
a) I would rather access the [unit] assignment due dates, exam schedules and unit 
guide online than having hard copies of the same information. 
 
1  2  3  4  5  6 
b) The online resources are helpful supplements to my learning but not essential. 
 
1  2  3  4  5  6 
c) I prefer to use traditional resources (e.g. textbook) for my learning rather than 
online resources. 
 
1  2  3  4  5  6 
d) I like listening to the online lecture recordings because they are useful study 
aids for me. 
 
1  2  3  4  5  6 
e) I do not listen to the online lecture recordings because I may miss out on 
valuable information if I do not attend the lectures in person. 
  
1  2  3  4  5  6 
f) I do not support the development of online resources at [your university] 
because I prefer a traditional education, not a virtual education. 
 
1  2  3  4  5  6 
g) I do not listen to the online lecture recordings because attending the lectures in 
person helps me better manage my time (i.e. helps me stick to a routine). 
 
1  2  3  4  5  6 
 
 
22. To what extent did the following lifestyle issues influence your use of the online resources in [your unit]?  
  No  
influence 
A great deal  
of  influence 
a) Driving distance to campus. 
 
1  2  3  4  5  6 
b) Parking on campus.  
 
1  2  3  4  5  6 
c) Work commitments.  
 
1  2  3  4  5  6 
d) Family commitments. 
 
1  2  3  4  5  6 
Other (please specify): ______________________________________________________________________ 
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23. On average, how many times did you visit the website [in your unit] per week? 
 
Never      1 or 2 times    3 or 4 times    5 or more times 
 
 
24. On average, how much time did you spend listening to the online recorded lectures (iLecture) per week? 
 
            Not at all           less than 5 minutes                5-15 minutes              15-30 minutes    30 or more minutes 
 
 
25. For future units you might take at [your university], to what extent would you be willing to … 
Circle one number per statement 
  Not  
willing 
                    Very 
willing 
a) Listen to lectures entirely online instead of going to the lecture hall for the live 
lecture? 
 
1  2  3  4  5  6 
b) Do more activities online (e.g. online student discussion/chat, online office 
hours, online quizzes/exam revision etc.) 
 
1  2  3  4  5  6 
c) Have all of your units at [your university] include online lecture recordings? 
 
1  2  3  4  5  6 
d) Access course information online (i.e. unit assignment due dates, exam 
schedules, unit guide). 
 
1  2  3  4  5  6 
e) Access course reading material online.  1  2  3  4  5  6 
 
 
 
Section 4. Experience with Technology 
 
 
 
26. How confident are you with using new technologies? 
I am confident in my ability to . . .   Not  
confident 
Very 
confident 
a) Experiment with and learn new computer software.  
 
1  2  3  4  5  6 
b) Use the Internet to look up databases and electronic journals. 
 
1  2  3  4  5  6 
c) Use a variety of Internet search engines to find information relevant to 
concepts learned at university. 
 
1  2  3  4  5  6 
d) Use the WebCT software.  1  2  3  4  5  6 
 
 
 
27. What other activities do you use the Internet for? 
  Never  Very 
frequently 
a) Online shopping. 
 
1  2  3  4  5  6 
b) Online banking. 
 
1  2  3  4  5  6 
c) Reading the newspaper online. 
 
1  2  3  4  5  6 
d) Entertainment (music, videos).  1  2  3  4  5  6 
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28. Have you ever taken a unit or course that was entirely online (i.e. no in-person lectures or meetings)? 
 
      Yes        No 
 
a) If you ticked yes, what did you like about the unit?  
 
__________________________________________________________________________________________________ 
 
b) If you ticked yes, what did you dislike about the unit? 
 
 __________________________________________________________________________________________________ 
 
 
29. To what extent have you used the following technologies in other units at Murdoch or other universities?  
 
  Never  Very 
frequently 
a) Course website. 
 
1  2  3  4  5  6 
b) Powerpoint slides (i.e. lecture slides). 
 
1  2  3  4  5  6 
c) Online lecture recordings (e.g. iLecture). 
 
1  2  3  4  5  6 
d) Online quizzes or assignments. 
 
1  2  3  4  5  6 
e) Accessing grades on the web. 
 
1  2  3  4  5  6 
f) Online office hours. 
 
1  2  3  4  5  6 
g) Online discussion board (and/or synchronized chat).  1  2  3  4  5  6 
 
 
30. If you would like to add any other comments about the website [in your unit], please write these in the space 
provided: 
 
__________________________________________________________________________________________________ 
 
__________________________________________________________________________________________________ 
 
__________________________________________________________________________________________________ 
 
__________________________________________________________________________________________________ 
 
__________________________________________________________________________________________________ 
 
__________________________________________________________________________________________________ 
 
 
 
THANK YOU VERY MUCH FOR COMPLETING THIS SURVEY 
 
Please return your completed form to Madeline Burgess    322
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School of Education 
 
 
Madeline Burgess  South Street, Murdoch 
PhD Candidate  
Australian Institute of Education   Western Australia 6150 
Phone:  (61-8) 9360 2440  Telephone: (61-8) 9360 6000 
Fax:  (61-8) 9360 6296  Facsimile:  (61-8) 9310 5299 
email: mburgess@ murdoch.edu.au  http://www.murdoch.edu.au 
 
October 6
th, 2003 
 
Project Title: A Framework for Implementing Technology Enhancements in Higher Education 
 
Dear Student, 
 
I am pursuing doctoral research at Murdoch’s School of Education, and I am studying students’ use of new online 
resources in higher education.  This research is based on the online resources used in Managerial Economics (C262). 
Your responses in this survey are extremely important in contributing to the improvement of teaching and learning 
at Murdoch.   
 
In this survey, “online  resources” refers to new resources offered over the Internet in addition to the learning 
resources  offered  by  your  university:  online  lecture  recordings  (i.e.  recordings  of  lectures  presented  online), 
PowerPoint presentations, unit study guide, workshop questions, and online discussion board (including e-mail).  
 
You can participate in this study by completing the attached questionnaire.  It includes questions about your learning 
experiences in higher education, and your opinion on new online resources. The purpose of the questionnaire is to 
better understand how students use new technologies to learn at university. 
 
The questionnaire will take approximately 15 minutes to complete.  Please answer all the questions as completely and 
accurately as you can. Taking part in this study is entirely voluntary and will not influence your assessment in this 
unit at all. All information given during this study is strictly confidential and no names or other information that 
might identify you will be used in any publication arising from this research.  If you have any questions about this 
project please contact Madeline Burgess at mburgess@murdoch.edu.au (+61 8 9360 2440), or you may contact Dr. 
Dorit Maor at D.Maor@murdoch.edu.au or the Human Research Ethics Committee at 
ethics@central.murdoch.edu.au.  Thank you very much for your participation. 
 
Sincerely,  
 
Madeline Burgess 
 
 
CONSENT FORM 
 
I _________________________ (please print your full name) have read the letter above.  Any questions I have asked 
have been answered.  I agree to take part in this activity, however, I know that I may change my mind and stop at any 
time.  I understand that all information provided is strictly confidential and will not be released by the investigator, as 
per Murdoch’s ethical guidelines. I agree that research data gathered for this study may be published if my name or 
any other information that might identify me is not used. 
 
__________________________    ___________________________ 
    (Participant’s Signature)                 (Date) 
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Section 1.  Background Information 
 
 
1. Gender:      Male      Female 
 
2. Your age:      20 & under    21-29    30-39    40+ 
 
3. Country of birth: ___________________________ 
 
4. Country of permanent residence: _________________________ 
 
5. Country in which you completed the last two years of high school/college: _____________ 
 
6. Main language spoken at home: __________________________ 
  
7. Major at university (e.g. Accounting, Management etc): ______________________________ 
 
8. Your enrollment status:   Full time     Part time 
 
9. What is your ability in using the English language?  Please rate your level of English language ability below. 
Circle one number per statement    Native 
Speaker/ 
  Low  
Level 
High 
Level  
a) Speaking English 
 
1  2  3  4  5  6 
b) Writing in English 
 
1  2  3  4  5  6 
c) Reading in English 
 
1  2  3  4  5  6 
d) Listening to English 
 
1  2  3  4  5  6 
 
 
Section 2.  Teaching and Learning at University 
 
 
10. The following questions focus on why you attend university. 
Circle one number per statement to indicate the extent to which you agree or disagree with the following statements. 
 
  Strongly  
Disagree 
          Strongly  
Agree 
a) I attend university to experience university life.  
 
1  2  3  4  5  6 
b) I attend university to acquire more knowledge or “know more”. 
 
1  2  3  4  5  6 
c) I attend university to get the skills and qualifications I need to get a job. 
 
1  2  3  4  5  6 
d) I attend university because my family expect me to. 
 
1  2  3  4  5  6 
e) I attend university because I believe I have the ability to succeed in my chosen 
degree program. 
 
1  2  3  4  5  6 
f) I attend university because I want to understand more about my chosen area of 
study. 
 
1  2  3  4  5  6 
 
Other (please specify): ______________________________________________________________________ 
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11. The following questions focus on your views on teaching and learning at university. 
Circle one number per statement  
  Strongly  
Disagree 
          Strongly  
Agree 
a) University teachers should provide step-by-step guidance, telling me what to 
learn and how to learn it. 
 
1  2  3  4  5  6 
b) In a study group or tutorial, I am more likely to value the teacher’s input than 
the input of my class mates. 
 
1  2  3  4  5  6 
c) The primary responsibility of university teachers is to provide the knowledge 
and information that will help students pass examinations. 
 
1  2  3  4  5  6 
d) When learning new concepts I prefer to memorize key definitions first, then 
understand the concepts. 
 
1  2  3  4  5  6 
e) In a study group or tutorial I am more likely to contribute ideas than sit back 
and listen.  
 
1  2  3  4  5  6 
f) I prefer learning new concepts by discussing them with other students, rather 
than learning the concepts by myself. 
 
1  2  3  4  5  6 
g) I would rather study with other students for exams and/or assignments than 
study on my own. 
 
1  2  3  4  5  6 
h) I assess my progress in a unit primarily by the grade I receive on examinations 
and/or assignments. 
1  2  3  4  5  6 
 
 
12. The following questions focus on your opinion on the new technologies in higher education as learning resources. 
Circle one number per statement  
  Strongly  
Disagree 
          Strongly  
Agree 
a) The move towards developing online resources for teaching and learning is 
beneficial for current and future students at Murdoch and KDU. 
 
1  2  3  4  5  6 
b) The fact that learning with new online resources requires more time in front of 
a computer does not bother me. 
 
1  2  3  4  5  6 
c) Money spent on developing online resources in higher education is money 
well spent. 
 
1  2  3  4  5  6 
d) I would like to see more money spent on hiring lecturers than investing in new 
online resources. 
 
1  2  3  4  5  6 
e) The more flexibility I have to learn at my own time and pace, the better. 
 
1  2  3  4  5  6 
 
 
13. What do you consider to be an enjoyable way for you to learn at university? 
Circle one number per statement 
  Not  
enjoyable  
Very 
enjoyable 
a) Attending lectures in the lecture hall. 
 
1  2  3  4  5  6 
b) Attending workshops, tutorials, or study groups. 
 
1  2  3  4  5  6 
c) Informal discussions with class mates (i.e. learning from peers). 
 
1  2  3  4  5  6 
d) Learning alone. 
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Not  
enjoyable  
Very 
enjoyable 
e) Online discussions (e.g. email, online discussion boards) 
 
1  2  3  4  5  6 
f) Listening to a recording of the lecture online at your own time and place (e.g. 
iLecture). 
1  2  3  4  5  6 
 
 
14. What do you consider to be an efficient way for you to learn at university?  
Circle one number per statement 
  Not  
efficient  
Very 
efficient 
a) Attending lectures in the lecture hall. 
 
1  2  3  4  5  6 
b) Attending workshops, tutorials, or study groups. 
 
1  2  3  4  5  6 
c) Informal discussions with class mates (i.e. learning from peers). 
 
1  2  3  4  5  6 
d) Learning alone. 
 
1  2  3  4  5  6 
e) Online discussions (e.g. email, online discussion boards) 
 
1  2  3  4  5  6 
f) Listening to a recording of the lecture online at your own time and place (e.g. 
iLecture). 
1  2  3  4  5  6 
 
 
 
Section 3. Your opinion on new online resources (i.e. online lecture recordings, PowerPoint presentations, unit study 
guide, workshop questions, and online discussion board (including e-mail). 
 
 
 
This section asks for your opinion on online resources in addition to the resources already offered at your university.  When 
you answer these questions, assume that you have easy and convenient access to the online resources, with no technical 
problems.  
 
 
15. Assume that you are using online resources in addition to the learning resources you already have at university.   
I think online resources could help my learning because I would . . .  
  Strongly  
Disagree 
          Strongly  
Agree 
a) Have greater control over my own learning.  
 
1  2  3  4  5  6 
b) Have greater flexibility to learn at my own time and pace. 
 
1  2  3  4  5  6 
c) Learn more efficiently and effectively. 
 
1  2  3  4  5  6 
d) Comprehend and remember course content better.  
 
1  2  3  4  5  6 
e) Attend lectures and workshops better prepared. 
 
1  2  3  4  5  6 
f) Choose from a variety of learning resources to suit my own learning style. 
 
1  2  3  4  5  6 
g) Enjoy the process of learning more. 
 
1  2  3  4  5  6 
 
 
 
 
 
 
 
 
 
 
   327
16. Assume that you listen to lecture recordings online over the Internet.   
I would listen to the online lecture recordings if . . .  
  Strongly 
Disagree 
Strongly 
Agree 
a) I missed a live lecture (I could use the recording as a backup). 
 
1  2  3  4  5  6 
b) I wanted to review sections of the lecture after attending the live lecture.  
 
1  2  3  4  5  6 
c) I wanted more flexibility to learn at my own time and place. 
 
1  2  3  4  5  6 
d) The driving distance to campus was too far for me to attend the lecture. 
 
1  2  3  4  5  6 
e) Parking on campus made attending lectures difficult. 
 
1  2  3  4  5  6 
f) I had work and/or family commitments that made it difficult to attend every 
lecture. 
 
1  2  3  4  5  6 
Other (please specify): ______________________________________________________________________ 
 
 
17. Assume that you listen to lecture recordings online over the Internet.   
I would attend live lectures in person even though I had the option of listening to the online lecture recordings because . . .  
  Strongly  
Disagree 
Strongly  
Agree 
a) I like talking with other students and/or the lecturer during live lectures.  
 
1  2  3  4  5  6 
b) Attending the lectures in person would help me better manage my time (i.e. 
helps me stick to a routine). 
 
1  2  3  4  5  6 
c) I may miss out on valuable information if I do not attend the lectures. 
  
1  2  3  4  5  6 
d) I would find it boring to listen to the online lecture recordings by myself. 
 
1  2  3  4  5  6 
e) My main Internet connection would be too slow to listen to the recordings. 
 
1  2  3  4  5  6 
f) I do not have regular access to a computer with multimedia capabilities. 
 
1  2  3  4  5  6 
i) I don’t think the online lecture recordings would be useful study aids for me. 
 
1  2  3  4  5  6 
Other (please specify): ______________________________________________________________________ 
 
 
18.  Do you want to use online resources to help your learning at university? 
  Strongly  
Disagree 
Strongly  
Agree 
a) I want to use online resources to help my learning.  1  2  3  4  5  6 
 
 
Section 2. Experience with Technology 
 
 
This section asks you about your experience with computers and the Internet. 
 
19. How confident are you with using new technologies? 
I am confident in my ability to . . .   Not  
confident 
Very 
confident 
a) Experiment with and learn new computer software.  
 
1  2  3  4  5  6 
b) Use the Internet to look up databases and electronic journals. 
 
1  2  3  4  5  6 
c) Use a variety of Internet search engines to find information relevant to 
concepts learned at university. 
 
1  2  3  4  5  6 
d) Use WebCT software.  1  2  3  4  5  6 
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20. What other activities do you use the Internet for? 
  Never  Very 
frequently 
a) Online shopping. 
 
1  2  3  4  5  6 
b) Online banking. 
 
1  2  3  4  5  6 
c) Reading the newspaper online. 
 
1  2  3  4  5  6 
d) Entertainment (music, videos).  1  2  3  4  5  6 
 
21. Have you ever taken a unit or course that was entirely online (i.e. no in-person lectures or meetings)? 
 
      Yes        No 
 
a) If you ticked yes, what did you like about the unit?  
 
__________________________________________________________________________________________________ 
 
b) If you ticked yes, what did you dislike about the unit? 
 
 __________________________________________________________________________________________________ 
 
22. To what extent have you used the following technologies in other units at Murdoch or other universities?  
  Never  Very 
frequently 
a) Course website (unit guide). 
 
1  2  3  4  5  6 
b) Powerpoint slides (i.e. lecture slides) 
 
1  2  3  4  5  6 
c) Online lecture recordings (e.g. iLecture) 
 
1  2  3  4  5  6 
d) Online quizzes or assignments. 
 
1  2  3  4  5  6 
e) Accessing grades on the web. 
 
1  2  3  4  5  6 
f) Online discussion board (and/or synchronized chat).  1  2  3  4  5  6 
 
 
23. On average, how many times did you visit the Managerial Economics (C262) website per week? 
 
 (a)       Never (go to Q. 23) 
 
 (b)      1 or 2 times      (c)   3 or 4 times     (d)   5 or more times  (If you ticked (b), (c) or (d) go to Q. 24) 
 
 
23A. If you never used the C262 website, why didn’t you use the online resources?  
  Strongly  
Disagree 
          Strongly  
Agree 
a) I do not have access to a computer with an Internet connection. 
 
1  2  3  4  5  6 
b) I do not know how to gain access to the unit website. 
 
1  2  3  4  5  6 
c) I do not feel comfortable using computers. 
 
1  2  3  4  5  6 
d) I had computer/network breakdown, modem dialup access problems and 
modem drop out when I tried to access it. 
 
1  2  3  4  5  6 
e) I believe I can learn effectively without the use of online resources.  
 
1  2  3  4  5  6 
f) I have never used online resources in other units I have taken, and I did not 
want to start using the online resources in C262.  
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  Strongly  
Disagree 
          Strongly  
Agree 
g) Online resources are not useful study aids for me. 
 
1  2  3  4  5  6 
h) I have other resources available (i.e. textbook, course materials, in-class 
lectures) that are more effective for my learning than online resources. 
 
1  2  3  4  5  6 
i) I prefer a traditional education at Murdoch and KDU, not a virtual (i.e. online) 
education. 
 
1  2  3  4  5  6 
 
 
Other (please specify): ______________________________________________________________________ 
  
 
 
The questions in the next section are only for those students who have used the C262 website.  
If you have NEVER used the C262 website, please return your form to Madeline Burgess.  Thank you. 
 
 
 
----------------------------------------------------------------------------------------------- 
 
 
 
 
 
Section 4. C262 Website 
 
 
This section asks you about how you used the C262 website this semester. 
 
24. In this unit, how often do you access the C262 website for the reasons stated below? 
Circle one number per statement 
  Never  Very 
frequently 
a) To view C262 assignment due dates, exam schedules and unit guide. 
 
1  2  3  4  5  6 
b) To download the C262 workshop questions. 
 
1  2  3  4  5  6 
c) To post a comment or question on the C262 discussion board.  
 
1  2  3  4  5  6 
d) To download the C262 pre-lecture and/or lecture powerpoint presentations.  1  2  3  4  5  6 
 
 
25. In this unit, how often do you use the pre-lecture and lecture PowerPoint presentations for the reasons stated 
below? 
Circle one number per statement 
  Never  Very 
frequently 
a) To link to my reading of the relevant chapters before attending the lecture. 
 
1  2  3  4  5  6 
b) To download and take to the lectures and use for taking notes. 
 
1  2  3  4  5  6 
c) To read while listening to the lecture audio recording.  
 
1  2  3  4  5  6 
d) To review the lecture content after attending the lecture.   1  2  3  4  5  6 
 
Other (please specify): ______________________________________________________________________ 
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26. In this unit, how often do you listen to the online lecture recordings (iLecture) for the reasons stated below? 
Circle one number per statement 
  Never  Very 
frequently 
a) To review sections of the lecture after attending the live lecture.  
 
1  2  3  4  5  6 
b) As a backup (after I miss a lecture I intended to attend).  
 
1  2  3  4  5  6 
c) Instead of attending the live lecture. 
 
1  2  3  4  5  6 
d) Instead of reviewing notes/handouts. 
 
1  2  3  4  5  6 
e) In addition to reviewing notes/handouts.  
 
1  2  3  4  5  6 
f) To review material prior to exams. 
 
1  2  3  4  5  6 
g) Instead of seeking assistance from the lecturer or tutor. 
 
1  2  3  4  5  6 
 
Other (please specify): ______________________________________________________________________ 
 
 
27. On average, how much time do you spend listening to the C262 online recorded lectures (iLecture) per week? 
 
     Not at all               less than 5 minutes    5-15 minutes               15-30 minutes      30 or more 
minutes 
 
 
28. Under what circumstances would you listen to the online lecture recordings more? 
I would listen to the online lecture recordings more if . . .  
  Strongly  
Disagree 
Strongly  
Agree 
a) There was an option to save the lecture recordings onto my computer and 
listen offline. 
 
1  2  3  4  5  6 
b) I did not have so many other learning resources available.  
 
1  2  3  4  5  6 
c) My main Internet connection was faster. 
 
1  2  3  4  5  6 
d) I felt more comfortable (i.e. experienced) with using computers 
 
1  2  3  4  5  6 
e) My university provided more computers with multimedia capabilities on 
campus. 
 
1  2  3  4  5  6 
 
f) My university provided a room where it was easy to listen to the online lecture 
recordings. 
1  2  3  4  5  6 
 
Other (please specify): ______________________________________________________________________ 
 
 
29. For future units you might take at Murdoch or KDU, to what extent would you be willing to … 
Circle one number per statement 
  Not  
willing 
                    Very 
willing 
a) Listen to lectures entirely online instead of going to the lecture hall for the live 
lecture? 
 
1  2  3  4  5  6 
b) Do more activities online (e.g. online student discussion/chat, online 
quizzes/exam revision etc.) 
 
1  2  3  4  5  6 
c) Have all of your units at Murdoch and KDU include online lecture recordings? 
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  Not  
willing 
                    Very 
willing 
d) Access C262 assignment due dates, exam schedules and unit guide online 
instead of having hard copies of the same information. 
 
1  2  3  4  5  6 
e) Access course reading material online.  1  2  3  4  5  6 
 
 
30. Based on your experience in this unit, how important are the following online resources to your learning at 
university? 
Circle one number per statement 
  Not  
important 
                    Very 
important 
a) Course website (unit guide). 
 
1  2  3  4  5  6 
b) Powerpoint slides (i.e. lecture slides) 
 
1  2  3  4  5  6 
c) Online lecture recordings (e.g. iLecture) 
 
1  2  3  4  5  6 
d) Accessing student record and grades on the web. 
 
1  2  3  4  5  6 
e) Online discussion board  
 
1  2  3  4  5  6 
f) Accessing workshop questions online  1  2  3  4  5  6 
 
 
31. Please explain why these resources are important or not important to your learning. 
 
__________________________________________________________________________________________________ 
 
__________________________________________________________________________________________________ 
 
__________________________________________________________________________________________________ 
 
 
32. If you would like to add any other comments about the C262 website, please write these in the space below. 
 
__________________________________________________________________________________________________ 
 
__________________________________________________________________________________________________ 
 
__________________________________________________________________________________________________ 
 
__________________________________________________________________________________________________ 
 
 
 
THANK YOU VERY MUCH FOR COMPLETING THIS SURVEY 
 
Please return your completed form to Madeline Burgess  
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Changes to Malaysian Questionnaire Item numbers  
 
Country  Demographics 
and ethnicity 
Teaching and Learning  Attitude and Use of Website  Experience  with 
Technology 
 
Hypothetical 
Questions 
AU  1-9  10, 11, 12, 13, 14, 15  16, 17, 18, 19, 20,   21, 22, 23, 24, 25  26, 27, 28, 29  N/A 
US  1-9  10, 11, 12, 13, 14, 15  16, 17, 18, 19, 20*, 21, 22, 23, 24, 25  26, 27, 28, 29  N/A 
MA  1-9  10, 11, 12, 13, 14,  24, 25, 26,       28,               23, 27, 29, 30, 23A     19, 20, 21, 22  15, 16, 17, 18 
 
 
* Item 20a deleted in U.S. questionnaire (not applicable). 
 
M20 and M23A – new questions for Malaysian students only. 
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From: [unit lecturer] 
Sent: 26 November 2003 17:15 
To: C262 Ext 
Cc: Madeline Burgess 
Subject: Special Survey 
 
Dear C262 External Students, 
 
I  write  to  you  on  behalf  of  Madeline  Burgess  a  PhD  student  from  the  School  of 
Education  who  has  been  studying  the  way  students  use  the  new  information 
technologies in our unit.   
 
Madeline has had a good number of internal complete a survey and she would like to 
get your views as well. 
 
I think Madeline's message to you below is pretty self-explanatory.  Your participation 
is of course entirely up to you and is strictly confidential but I urge you to pass on your 
views. 
 
With my best wishes 
 
[unit lecturer] 
 
--------------------- 
Dear C262 External Students, 
 
You may remember from a previous email that I am a PhD student from Murdoch's 
School  of  Education,  investigating  student  attitudes  to  new  technologies  in  higher 
education. 
 
I have developed a short questionnaire on the technologies used in C262, and teaching 
and  learning  at  university  in  general.    The  internal  C262  students  have  already 
completed the questionnaire, and I am also interested in the opinions of the external 
students. 
 
I would be very grateful if you could spend 10 minutes filling out the questionnaire, and 
then return it to me in the reply-paid envelope. 
 
If you would like to participate, please email me at mburgess@murdoch.edu.au with 
your postal address and I will send you a copy. 
 
Your assistance and participation in this study is greatly appreciated. 
 
Regards, 
Madeline Burgess 
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School of Education 
 
 
Madeline Burgess  South Street, Murdoch 
PhD Candidate  
Australian Institute of Education   Western Australia 6150 
Phone:  (61-8) 9360 2440  Telephone:  (61-8) 9360 6000 
Fax:  (61-8) 9360 6296  Facsimile:  (61-8) 9310 5299 
email: mburgess@ murdoch.edu.au  http://www.murdoch.edu.au 
 
February 17, 2004 
 
Project Title: A Framework for Implementing Technology Enhancements in Higher Education 
 
I am pursuing doctoral research at Murdoch’s School of Education, and I am investigating how students use 
online resources in learning.  This research is based on the technology enhancements used in [your unit]. Your 
responses in this survey are extremely important in contributing to the improvement of teaching and learning at 
[your university].   
 
You are invited to contribute by participating in one 30-40 minute interview.  The purpose of the interview is to 
better understand how lecturers use new technologies in their teaching.   
 
Your involvement in this study is entirely voluntary. The interview will be tape-recorded and stored for a period 
of five years for future use of the materials. All information given during any stage of this investigation is strictly 
confidential and no names or other information that might identify you will be used in any publication arising 
from this research.   
 
If you have any questions about this project please contact Madeline Burgess at mburgess@murdoch.edu.au (ph. 
+ 61 8 9360 2440), or you may contact Dr. Dorit Maor at D.Maor@murdoch.edu.au or the Human Research 
Ethics Committee on ethics@central.murdoch.edu.au. 
 
Thank you very much for your participation. 
 
Sincerely, 
 
Madeline Burgess 
___________________________________________________________________________________________ 
 
Consent Form 
 
I _________________________ (please print your name) have read the letter above.  Any questions I have asked 
have been answered.  I agree to take part in this activity, however, I know that I may change my mind and stop at 
any time.  I understand that all information provided is strictly confidential and will not be released by the 
investigator, as per Murdoch’s ethical guidelines. I agree that research data gathered for this study may be 
published if my name or any other information that might identify me is not used. I agree for all or part of the 
interview to be tape-recorded and stored for a period of five years for future use of the materials. 
 
 
__________________________    ___________________________ 
    (Participant’s Signature)                 (Date) 
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Lecturer Interview Questions  
These  questions  refer  to  the  use  of  online  resources  in  your  teaching.    “Online 
resources” refers to the computer based tools or online resources available in your unit 
(PowerPoint slides, iLecture/webcasts, discussion board etc.). 
 
1.   What do you see as a quality university education?  
·  To what extent do you think the use of online resources is a way of achieving 
this type of education? 
 
One goal of university education, as expressed by policy statements and the media, is 
the belief in the information society idea, the notion that everyone must become more 
technologically literate and adaptable in a new knowledge economy. So if a nation is to 
lead  in  the  information  age,  the  emphasis  must  be  on  flexibility,  re-skilling  and 
transferable skills.   
 
2.  In this context, to what extent do you think online resources are a means of 
  achieving these goals?   
 
3.  In what ways do you see technology shaping or re-shaping teaching and learning 
  in higher education? 
 
4.  To what extent does the use of online resources support the overall goals and 
  aims of your division? 
 
5.  What  do  you  think  is  the  general  level  of  enthusiasm  and  support  for  the 
  continuing  use  and  development  of  online  resources  at  your  university 
  department?  
  
6.  To  what  extent  does  the  availability  of  the  online  resources  benefit  your 
  students’ learning?  
 
7.   Do  you  see  the  use  of  online  resources  as  compatible  with  your  teaching 
  philosophy?  
 
8.  Has the availability of online resources changed your approach to teaching?   
 
9.  Are you happy about the use and continuing development of online resources in 
  higher education? 
 
10.  Do  you  have  any  problems  or  concerns  about  the  use  and  continuing 
  development of online resources in higher education?  
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Coding manual 
Definitions and Examples 
 
Instrumentalist attitudes 
Instrumental  theory  refers  to  the  assumption  that  technologies  are  simply  tools  that 
people use to achieve assigned purposes.  Technology is good or bad effects depending 
on how people use it (e.g. a knife can be use to either kill or cook).  If there are negative 
consequences because of the technology, it is the fault of the user.  For example:  
 
I  think it depends on the person whether or not they want to  use it to their 
advantage and take advantage of it or abuse the system.  It can go either way. 
 
Technology is taken for granted and people become anaesthetised to the consequences 
of  technology.    Learning  with  technology  is  no  different  from  learning  with  other 
resources. 
 
Instrumentalism also includes a moral obligation to use it (i.e. because the technology is 
available, a person can and should use it).   
 
People have the ability and capacity to resolve any problems that the use of technology 
may bring about. 
 
Pro-technology Instrumentalism 
Instrumentalism  is  described  as  pro-technology  when  it  is  optimistic  about  the 
beneficial  ways  in  which  technologies  can  be  used.    Positive  ways  in  which 
technologies can be used include:  
·  Greater efficiency and convenience.  
·  Access to information not previously available (for self).  
·  Better access to information for others.  
·  Can foster independent learning. 
·  Can foster technological skills –for the present or the future.   
·  Fosters individual choice - students can choose from a range of resources what 
method/approach will help them learn the best.  
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·  Students do not have to rely on others to help them learn.   
·  Can use the technology to help understand the material better (for review). 
·  To get an edge – students can use the technology to get an edge over their peers. 
 
Anti-technology Instrumentalism 
Anti-technology instrumentalism relates to concerns over the infusion of technologies in 
higher education.  Technology is problematic in the way that it is currently used.  For 
example: 
·  Students and lecturers become lazy.  
·  Technologies are  used to create a distance between  students and lecturers, and 
between students and students.   
·  Technologies can be used to invade people’s privacy and to increase competition 
between students. 
 
Substantive theory of technology 
Substantive  theories  of  technology  stem  from  the  intuition  that  technology  is  an 
autonomous  force,  one  that  shapes  us  more  than  we  shape  it.    The  infusion  of 
educational technologies is inevitable and unavoidable.    
 
Technology  is  here  and  it  is  our  responsibility  to  accept  it;  you  can’t  stop  it  from 
coming.  Even if it is difficult to change, we still need to adapt to and function in the 
information society.  The important thing is to keep up with the changes.  E.g.  
[I]n jobs nowadays, it's like ‘do you have computer skills’ – it's become essential 
to have those skills now and so I like these [online resources] because that's 
basically what it does. 
 
Pro-technology Substantivism 
Pro-technology  substantivism  asserts  that  technology  shapes  society  toward  greater 
progress  and  efficiency,  changing  society  in  positive  ways.    Examples  of  pro-
substantivist attitudes: 
   
·  Greater efficiency/flexibility.  Technology is efficient and makes life easier; we 
are excited to see what they’ll come up with next.  
·  Using technology is imperative – the belief that people have no choice but to go 
along with the technological development and get out in front, or people will lose 
out. 
·  Technology achieves greater equality. 
·  Technology fosters technological skills.  The availability of technology means that 
students will learn technology-related skills that are required in the future. 
·  Technology makes learning better. E.g.  
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Technology helps create new methods of teaching which leads to changes.  And 
change is good because it leads to more critical thinking.  New technologies 
increase efficiency in teaching.  Also students are exposed to broader materials 
and resources, like increased use of CD ROMS which can be interactive, diverse 
and fun. 
 
Anti-technology Substantivism 
Anti-technology  substantivism  asserts  that  technology  is  an  autonomous  entity  that 
impacts society in negative ways.   For example: 
 
·  Technology  creates  less  face-to-face  interaction  –  the  internet  is  creating  a 
social/educational life away from people. 
·  Technology is taking over education (in negative ways). E.g. 
I don’t think so but my only concern is if there's a big bug going through, I 
wouldn’t want it to stop the class from happening.  That's one of those reasons 
why I'm scared of computers -- if there's a big bug and all the computers shut 
down then do we have a backup to rely on?  I think that's my opinion is how 
everything works.  Let's say for a bank everything is computerized -- if there's a 
huge virus that is uncontrollable and it wipes out all the computers through the 
bank system, how are we going to know what's going on -- that's my fear. 
 
·  Technology fosters laziness. 
·  Technology contributes to the digital divide. 
·  Technology has a negative impact on students’ learning.  
 
 
External constraints       
External constraints are regarded factors that exist independently of the students that 
constrain their use of the technology enhancements.  For example: 
 
·  Difficulties  (for  the  participant)  in  gaining  physical  access  to  computer 
hardware/software 
·  Difficulties in gaining appropriate internet speed/access - where students’ use of 
the technology enhancements is constrained by a slow modem connection and/or 
limited physical access to the internet. 
·  Computer hardware/software: difficulties with respect to computer hardware (e.g. 
my computer doesn’t work) or computer software (e.g. the PowerPoint presentation 
would  not  open;  the  webcast  was  hard  to  hear;  the  iLecture  doesn’t  work;  the 
webcast/iLecture is grainy).  
·  No  password:  the  website  was  not  used  because  the  student  did  not  have  a 
password to access the site. 
·  Institutional constraints: When the lecturers’ teaching style and/or attitude to the 
technology inhibits or prevents students from using the online resources.   
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·  Interface  design:  The  design  of  the  website  makes  it  difficult  to  access  and 
navigate. 
 
Internal constraints       
Internal constraints are regarded as the factors (i.e. negative attitudes) that exist within 
the student. E.g.  
 
·  Knowledge of computers and online resources: students’ knowledge of computers 
and online resources limits their use of the resources.  This includes constraints on 
the use of technologies for self and for others. 
·  Sees  limited  purpose  of  technologies:  students’  view  the  resources  as  being 
unhelpful to their learning. 
·  No need for the website: no technical difficulties, just no need for the website. 
 
Constraints concerning specific online resources 
Discussion board       
Attitudes and factors that constrain students’ use of the discussion board: 
·  Face-to-face is more informative - the student can learn more by asking questions 
in person or during class. 
·  Students don’t use the discussion board because the recipients of the message are 
strangers.  Students feel self-conscious about posting messages that the rest of the 
class can read their questions/comments. 
·  Content on the discussion board is seen as irrelevant or unhelpful. 
·  Student would rather receive reply from lecturers than from students.    
·  Limited participation on the discussion board a disincentive to participation. 
·  No time to participate.     
·  No need for the discussion board.     
       
iLecture/webcast       
“iLecture” refers to a combination of in-class lectures with lecture presentation visuals 
(PowerPoint).  Webcast is similar to iLecture in that it combines audio recording of the 
in class lecture with the PowerPoint slides, but the lectures broadcast live or delayed in 
audio/video  format  over  the  Internet.  Factors/attitudes  that  constrain  the  use  of  the 
iLecture/webcast feature: 
·  Using the iLecture is boring and isolating.     
·  Would use the iLecture only as a novelty.     
·  Face to face is more informative.     
·  Needs schedule/structure so prefers face-to-face. 
·  Watching the webcasts is not as effective for learning as face to face or reading 
textbook. 
·  Attending in person is more convenient .    
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·  Cultural/educational traditions: students have grown up using textbooks and prefer 
the traditional method of teaching and learning. 
·  Online resources as seen as a supplement only.      
·  Using resources is inflexible (on a practical level). E.g. Cannot sit out in the sun to 
read lecture notes when they are online. 
·  Notes are difficult to read online. 
PowerPoint slides 
Constraints on using PowerPoint slides: 
·  Students prefer to write own notes instead of using the slides – writing it down 
helps them to learn better.   
·  The slides do not give sufficient information. 
·  Other resources more effective for learning. E.g. reading books is more effective 
than using the online resources. 
       
Student-Centred Learning 
Role of teacher       
Changed perceptions of teachers as a result of the online resources 
·  More facilitation of learning. 
·  Teachers foster independent learning. 
·  Fosters peer relationships in educational success. 
·  Greater degree of teacher feedback. 
 
Unchanged perceptions of teachers as a result of the online resources 
·  Little or no perceived change in teaching practice. 
 
 
 
Role of student       
Changed perceptions of students as a result of the online resources 
·  More active learning. 
·  Greater degree of independent learning. 
 
Unchanged perceptions of students as a result of the online resources 
·  Little or no perceived change in students’ approach to learning. 
 
PowerPoint       
Reported use of the PowerPoint slides: 
·  As lecture notes – students use the slides to take to class and write notes on.   
·  As visual aids – e.g. can see how the models are built up. 
·  Greater flexibility and convenience.     
·  Better than text.    
·  Facilitates independent learning.     
·  Facilitates better understanding and can use the slides for revision (studying the 
slides reiterates what the lecturer says).  
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iLecture/webcast       
Reported use of the iLecture/webcast: 
·  Better understanding.     
·  As a backup for missed lectures. 
·  Better than text.    
·  Instead of going to lecture. 
·  To get a second perspective.     
·  For convenience.     
·  For assignment preparation.     
·  Independent learning.     
       
Collaborative learning       
Reported use of the discussion board: 
·  Can see other students’ questions/responses; fosters communication.  
·  For administrative purposes.     
·  Provides a discussion forum for quiet students.    
·  Can give considered, more reflective response.    
·  Can get replies from the lecturer     
·  For discussion purposes.     
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N6 Coding Tree 
(1)                       Chapter 6 
(1 1)  Chapter 6/Instrumentalist attitudes 
(1 1 1)                   Chapter 6/Instrumentalist attitudes/Pro-tech instrumentalist 
 
(1 1 1 1)               
 
(1 1 1 2)  
 
(1 1 1 3) 
(1 1 1 4)                
(1 1 1 5)                
(1 1 1 6)                
(1 1 1 7)               
 
(1 1 1 8)               
(1 1 2)                  
(1 2)                    
(1 2 1)                  
(1 2 1 1)                
 
(1 2 1 2)                
(1 2 1 3)                
(1 2 1 4)                
(1 2 1 5)               
(1 2 2)                  
(1 2 2 1)                
(1 2 2 2)               
 
(1 2 2 3)               
(1 2 2 4)                
 
(1 2 2 5)                
Chapter 6/Instrumentalist attitudes/Pro-tech instrumentalist/Efficiency & 
convenience 
Chapter 6/Instrumentalist attitudes/Pro-tech instrumentalist/Access to 
information & resources 
Chapter 6/Instrumentalist attitudes/Pro-tech instrumentalist/Independent 
learning 
Chapter 6/Instrumentalist attitudes/Pro-tech instrumentalist/can foster tech 
skills 
Chapter 6/Instrumentalist attitudes/Pro-tech instrumentalist/individual 
choice 
Chapter 6/Instrumentalist attitudes/Pro-tech instrumentalist/can learn 
individually 
Chapter 6/Instrumentalist attitudes/Pro-tech instrumentalist/can develop 
better learning 
Chapter 6/Instrumentalist attitudes/Pro-tech instrumentalist/to get an edge 
Chapter 6/Instrumentalist attitudes/Anti-tech instrumentalist 
Chapter 6/Substantivist attitudes 
Chapter 6/Substantivist attitudes/Pro-tech substantivism 
Chapter 6/Substantivist attitudes/Pro-tech 
substantivism/greaterefficiency/flexibility/easier 
Chapter 6/Substantivist attitudes/Pro-tech substantivism/imperative 
Chapter 6/Substantivist attitudes/Pro-tech substantivism/greater equality 
Chapter 6/Substantivist attitudes/Pro-tech substantivism/can foster tech 
skills 
Chapter 6/Substantivist attitudes/Pro-tech substantivism/makes learning 
better 
Chapter 6/Substantivist attitudes/Anti-tech substantivism 
Chapter 6/Substantivist attitudes/Anti-tech substantivism/Less f2f 
interaction 
Chapter 6/Substantivist attitudes/Anti-tech substantivism/Technology is 
taking over 
Chapter 6/Substantivist attitudes/Anti-tech substantivism/Fosters laziness 
Chapter 6/Substantivist attitudes/Anti-tech substantivism/contributes to 
digital divide 
Chapter 6/Substantivist attitudes/Anti-tech substantivism/negative impact 
on learning 
 
(2)            
(2 1)                   
(2 1 1)                  
(2 1 2)                  
(2 1 3)                  
(2 1 4)                  
(2 1 5)                  
(2 1 6)                 
(2 1 7)                  
Chapter 7 
Chapter 7/External constraints 
Chapter 7/External constraints/Access to computer - for self 
Chapter 7/External constraints/Internet speed/access 
Chapter 7/External constraints/Comp hardware/software 
Chapter 7/External constraints/no password 
Chapter 7/External constraints/MA lecturers 
Chapter 7/External constraints/Interface design 
Chapter 7/External constraints/Access to computer - for others   349
(2 1 8)                  
(2 2)                   
(2 2 1)               
(2 2 2)                  
(2 2 3)                  
(2 2 4)                 
(2 2 5)                  
(2 2 5 1)                
(2 2 5 2)               
 
(2 2 5 3)               
(2 2 5 4)                
(2 2 5 5)               
(2 2 5 7)                
(2 2 5 8)                
(2 2 6)                  
(2 2 6 1)                
(2 2 6 2)               
(2 2 6 3)                
(2 2 6 4)                
(2 2 6 5)                
(2 2 6 6)                
(2 2 7)                  
(2 2 8)                  
(2 2 9)                  
(2 2 11)                
(2 2 12)                
(2 4)                    
(2 4 1)                  
 
(2 4 2)                  
(2 4 3)                  
(2 4 5)                  
Chapter 7/External constraints/Adequate access 
Chapter 7/Internal constraints 
Chapter 7/Internal constraints/knowledge of computers and OR 
Chapter 7/Internal constraints/Hard to get taught how to use tech 
Chapter 7/Internal constraints/sees limited purpose of resources 
Chapter 7/Internal constraints/no need 
Chapter 7/Internal constraints/Discussion board 
Chapter 7/Internal constraints/Discussion board/f2f more informative 
Chapter 7/Internal constraints/Discussion board/recipients are strangers 
Chapter 7/Internal constraints/Discussion board/content is irrelevant 
Chapter 7/Internal constraints/Discussion board/would rather have reply 
from Lecturer 
Chapter 7/Internal constraints/Discussion board/limited participation 
Chapter 7/Internal constraints/Discussion board/no time to participate 
Chapter 7/Internal constraints/Discussion board/no need 
Chapter 7/Internal constraints/iLecture/webcast 
Chapter 7/Internal constraints/iLecture/webcast/its boring and isolating 
Chapter 7/Internal constraints/iLecture/webcast/only as a novelty 
Chapter 7/Internal constraints/iLecture/webcast/F2f more informative 
Chapter 7/Internal constraints/iLecture/webcast/needs schedule 
Chapter 7/Internal constraints/iLecture/webcast/Negative impact on 
learning 
Chapter 7/Internal constraints/iLecture/webcast/attending is more 
convenient 
Chapter 7/Internal constraints/Cultural/educational traditions 
Chapter 7/Internal constraints/Online resources as supplement only 
Chapter 7/Internal constraints/using resources is inflexible 
Chapter 7/Internal constraints/Constraints on using PowerPoint 
Chapter 7/Internal constraints/other resources more effective for learning 
Chapter 7/Constraints on future use (no use of iLecture) 
Chapter 7/Constraints on future use (no use of iLecture)/interaction/more 
effective lecturer in person 
Chapter 7/Constraints on future use (no use of iLecture)/tradition 
Chapter 7/Constraints on future use (no use of iLecture)/need schedule 
Chapter 7/Constraints on future use (no use of iLecture)/not complete 
learning experience 
 
(3)                      
(3 1)                   
(3 1 1)                  
(3 1 2)                  
(3 2)                    
(3 2 1)                 
(3 2 2)                  
(3 3)                    
(3 3 1)                  
(3 3 1 1)                
(3 3 1 2)                
(3 3 1 3)                
 
(3 3 1 4)                
(3 3 1 5)              
(3 3 1 6)                
(3 3 2)                  
(3 3 2 1)               
 
Chapter 8 
Chapter 8/Role of teacher 
Chapter 8/Role of teacher/Changed perceptions 
Chapter 8/Role of teacher/Unchanged perceptions 
Chapter 8/Role of student 
Chapter 8/Role of student/Changed perceptions 
Chapter 8/Role of student/Unchanged perceptions 
Chapter 8/Critical thinking - does not facilitate 
Chapter 8/Critical thinking - does not facilitate/PowerPoint 
Chapter 8/Critical thinking - does not facilitate/PowerPoint/as lecture 
notes 
Chapter 8/Critical thinking - does not facilitate/PowerPoint/as visual aids 
Chapter 8/Critical thinking - does not facilitate/PowerPoint/flexibility and 
convenience 
Chapter 8/Critical thinking - does not facilitate/PowerPoint/better than text 
Chapter 8/Critical thinking - does not facilitate/PowerPoint/Independent 
learning 
Chapter 8/Critical thinking - does not 
facilitate/PowerPoint/understanding/revision   350
(3 3 2 2)                
 
(3 3 2 3)               
(3 3 2 4)                
 
(3 3 2 5)                
 
(3 3 2 7)               
(3 3 2 8)                
 
(3 3 2 9)               
 
(3 3 3)                  
(3 3 3 1)                
 
(3 3 3 2)                
 
(3 3 3 3)                
 
(3 3 3 4)                
 
(3 3 3 6)                
 
(3 3 3 7)                
 
(3 3 4)                  
(3 4)                    
(3 4 1)                  
(3 4 2)                  
(3 4 3)                  
(3 5)                    
(3 5 1)                  
(3 5 2)                  
(3 6)                    
 
Chapter 8/Critical thinking - does not facilitate/iLecture/webcast 
Chapter 8/Critical thinking - does not facilitate/iLecture/webcast/better 
understanding/revision 
Chapter 8/Critical thinking - does not facilitate/iLecture/webcast/backup 
for missed lecture 
Chapter 8/Critical thinking - does not facilitate/iLecture/webcast/better 
than text 
Chapter 8/Critical thinking - does not facilitate/iLecture/webcast/instead of 
going to lecture 
Chapter 8/Critical thinking - does not facilitate/iLecture/webcast/get 
second perspective 
Chapter 8/Critical thinking - does not facilitate/convenience 
Chapter 8/Critical thinking - does not facilitate/ independent learning 
Chapter 8/Critical thinking - does not facilitate/ assignment preparation 
Chapter 8/Critical thinking - does not facilitate/Collaborative learning 
(DB) 
Chapter 8/Critical thinking - does not facilitate/Collaborative learning 
(DB)/can see other Ss questions/responses 
Chapter 8/Critical thinking - does not facilitate/Collaborative learning 
(DB)/Admin purposes/general communication 
Chapter 8/Critical thinking - does not facilitate/Collaborative learning 
(DB)/Discussion forum for quiet students 
Chapter 8/Critical thinking - does not facilitate/Collaborative learning 
(DB)/Can give considered response 
Chapter 8/Critical thinking - does not facilitate/Collaborative learning 
(DB)/can get replies from L 
Chapter 8/Critical thinking - does not facilitate/Collaborative learning 
(DB)/For discussion purposes 
Chapter 8/Critical thinking - does not facilitate/critical thinking - general 
Chapter 8/Future use of iLecture 
Chapter 8/Future use of iLecture/Use both 
Chapter 8/Future use of iLecture/Yes - use & SCL 
Chapter 8/Future use of iLecture/Yes - use and no SCL 
Chapter 8/Future use of DB 
Chapter 8/Future use of DB/Yes and SCL 
Chapter 8/Future use of DB/Yes and no SCL 
Chapter 8/Enjoyment? 
 
(F)                      
(F 1)                    
(F 2)                    
(F 3)                    
(F 4)                    
(F 5)                    
 
Free Nodes 
Free Nodes/not sure 
Free Nodes/do you want to work more independently? 
Free Nodes/do you want to change traditions? 
Free Nodes/MA traditions 
Free Nodes/do Ts expect independence? 
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Appendix XI 
 
Summary of Rasch Analyses 
 
 
The questionnaire designed for the present study included eight scales that assessed 
students’ attitudes to and use of online technologies.  In Chapter 5, the reliability and 
validity of the Online Use scale was discussed in detail.  This Appendix presents the 
results for the remaining seven scales included in the questionnaire: Motivation (MOT), 
Teaching and Learning (TL), Attitude to Online Learning (ATT), Administrative Use 
(ADMIN), Technical Factors (TF), Factors Affecting Use (FAU), and Experience with 
Technology (EXPT).   
 
Analyses pertaining to establishing the construct validity and reliability for each of the 
scales are presented below in the following order: 
 
￿  Location of threshold estimates  
￿  Fit of items and persons to the model 
￿  Item/person distribution 
￿  Validity and reliability: Conclusions from the analyses 
 
 
Motivation (MOT) 
There were 6 items in the Motivation (MOT) scale relating to students’ motivations for 
attending  university.    Table  A.1  shows  the  number  of  categories  in  the  original 
questionnaire, the items that were reduced and any items that were deleted. 
 
Table A.1  Summary of items in the MOT scale. 
 
Items  Number of response 
categories in original 
questionnaire 
Number of 
response 
categories in final 
analysis 
Items deleted? 
10a 
10b 
10c 
10d-10f 
6 
6 
6 
6 
6 
4 
4 
6 
 
No 
 
 
As shown in Table A.1, Items 10b and 10c were reduced from 6 to 4 categories. The 
remaining analyses conducted on the MOT scale were carried out using the reduced 
number of categories for Items 10b and 10c. 
 
Table A.2 shows that reducing the number of categories for Items 10b and 10c yielded 
ordered threshold estimates for all of the items.     353
 
Table A.2  Threshold estimates for the Motivation scale using a combination of four 
and six categories for different items. 
 
Item  Location  Mean 
Threshold 
1 
Threshold 
2 
Threshold 
3 
Threshold 
4 
Threshold 
5 
10a   0.77  0  -1.04  -0.56  0.02  0.58  0.99 
10b  -0.40  0  -1.99   0.44  1.54     
10c  -0.61  0  -1.71   0.60  1.11     
10d   1.25  0  -0.29  -0.21     -0.02  0.19  0.33 
10e  -0.85  0  -3.84  -0.90  0.74  1.64  2.37 
10f  -0.15  0  -1.59  -0.73  0.12  0.87  1.31 
* Denotes reversed thresholds. 
 
After establishing the order of the threshold estimates, the fit of the items and persons to 
the Rasch model were examined.  The fit of items to the model is shown in Table A.3 
below.  The
2 c values increased gradually, indicating that the fit of the items to the 
model was satisfactory. 
 
Table  A.3   Test of individual item fit for the MOT scale with reduced numbers of 
categories. 
 
Item  Location  SE  FitResid  DF  ChiSq  DF  Prob 
10c  -0.614  0.110   0.613  173.17  2.727  3  0.435 
10a   0.772  0.062   0.394  173.17  4.475  3  0.215 
10e  -0.857  0.082  -0.347  173.17  5.235  3  0.155 
10d   1.254  0.053   1.273  173.17  6.875  3  0.076 
10f  -0.152  0.078  -1.108  173.17  8.675  3  0.033 
10b  -0.402  0.104  -0.223  173.17  9.579  3  0.023 
 
 
The graph for the distribution of person and item distribution for the Motivation scale is 
shown in Figure A.1.   
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Figure A.1  Person-item threshold distribution for the Motivation scale. 
 
 
The upper histogram shows the person distribution and the lower histogram shows the 
item threshold distribution.  On the lower histogram, the items located on the lower 
logit scale ranged from approximately -4.75 to +2.  There was one very easy item, 
shown at the lower end of the logit scale.  The remaining item thresholds were fairly 
evenly distributed along the logit scale.   
 
The upper histogram shows that the people measured from approximately -2.25 to +3.5 
logits.  There were a few outliers showing people with low motivation to study and 
people with very high motivation to study.  The majority of persons were clustered 
between  0  to  +3.5,  indicating  that  they  were  fairly  evenly  distributed  across  the 
locations of most item thresholds.  Because there were a few items located at either 
extreme of the scale, very high motivation and very low motivation was not very well 
measured.  Thus, the instrument would be improved if it included “more intense” and 
“less intense” items for future use.   
 
Conclusions from the analyses 
￿  Items 10b and 10c worked better with four rather than six categories. 
￿  Item locations were fairly well-spread. 
￿  PSI increased slightly from 0.76 to 0.77 after reducing the number of categories 
for Items 10b and 10c from 6 to 4 categories. 
￿  The  fit  of  the  items  to  the  model  was  satisfactory  and  thus  the  scale  was 
accepted  as  a  valid  and  reliable  measure  of  students’  motivation  to  learn  at 
university. 
 
 
Teaching and Learning (TL) 
The Teaching and Learning (TL) scale included 16 Items that assessed the extent to 
which students’ attitudes to teaching and learning were consistent with a student-centred 
approach.  Table A.4 shows the number of categories in the original questionnaire, the 
items that were reduced and any items that were deleted. 
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Table A.4  Summary of items in the Teaching and Learning Scale. 
 
Items  Number of response 
categories in original 
questionnaire 
Number of 
response 
categories in final 
analysis 
Items Deleted? 
11a-h 
13a-d 
14a-d 
6 
6 
6 
6 
3 
3 
 
No 
13d 
14d 
 
 
Items 13d and 14d  were eliminated  because they did  not discriminate satisfactorily.  
Table A.5 shows the threshold estimates when the categories for Items 13a-c and Items 
14a-c were reduced to from six to three categories, and when Items 13d and 14d were 
eliminated. 
 
Table  A.5    Threshold  estimates  for  the  Teaching  and  Learning  scale  using  a 
combination of two and three categories for different items. 
 
Item  Location  Mean 
Threshold 
1 
Threshold 
2 
Threshold 
3 
Threshold 
4 
Threshold 
5 
11a   0.607  0  -1.198  -0.672   0.018  0.690  1.161 
11b   0.767  0  -1.313  -0.551  -0.008  0.544  1.328 
11c   0.573  0  -0.813  -0.324   0.117  0.441  0.580 
11d   0.155  0  -1.153  -0.038   0.170  0.208  0.813 
11e  -0.175  0  -1.482  -0.558   0.148  0.706    1.186* 
11f  -0.259  0  -1.970  -0.054   0.336  0.391  1.297 
11g   0.130  0  -0.885  -0.183   0.045  0.228  0.795 
11h   0.715  0  -1.193  -0.396   0.103  0.499  0.987 
13a   0.670  0  -0.909   0.909       
13b  -0.593  0  -1.137   1.137       
13c  -1.309  0  -1.173   1.173       
14a   1.303  0  -0.520   0.520       
14b  -1.652  0  -0.866   0.866       
14c  -0.934  0  -1.099   1.099       
* Denotes reversed thresholds. 
 
As shown in Table A.5, all the threshold estimates were ordered when the categories 
were reduced from 6 to 3 categories for Items 13a-d and Items 14a-d. 
 
The  fit  of  items  to  the  model  is  shown  below.    The
2 c values  increased  gradually, 
indicating that the fit of the items to the model was satisfactory. 
 
 
Table A.6  Tests of fit for the TL scale using a combination of three and six categories. 
 
Item  Location  SE  FitResid  DF  ChiSq  DF  Prob 
11h   0.715  0.057    0.353  213.24  0.254  3  0.968 
11b   0.767  0.059    0.047  211.41  0.685  3  0.877 
14a   1.303  0.107     1.540  213.24  1.467  3  0.689 
11c   0.573  0.052    -1.112  212.32  1.531  3  0.675   356
11g   0.130    0.050    0.979  212.32  3.338  3  0.342 
11a   0.607  0.058   -0.616  213.24  4.318  3  0.229 
14b  -1.652  0.131   -0.055  213.24    4.580  3  0.205 
11f  -0.259  0.055   -0.586  212.32  5.834  3  0.119 
11e  -0.175  0.057    1.555  213.24  6.409  3  0.093 
13a   0.670  0.101    2.440  213.24  6.757  3  0.080 
13b  -0.593  0.109    0.550  213.24  8.562  3  0.036 
11d   0.155    0.050    3.932  210.49   10.324  3  0.016 
14c  -0.934  0.113    0.010  213.24   12.259  3  0.006 
13c  -1.309    0.120   -0.636  213.24   26.514  3  0.001 
 
The graph for the distribution of person and item distribution for the Teaching and 
Learning scale is shown in Figure A.2 below.   
 
Figure A.2  Person-item threshold distribution for the TL scale. 
 
 
 
Conclusions from the analyses 
￿  Thresholds between categories for Items 13a,b,c and Items 14a,b,c were ordered 
when response categories were reduced from six to three categories. 
￿  Items 13d and 14d were eliminated because they did not fit the model.  Omitting 
these items and reducing the categories improved the PSI reliability from 0.48 to 
0.60.   
￿  The PSI indicates that individuals were relatively similar to one another on this 
variable, thus reducing discrimination amongst them. 
￿  The  inclusion  of  less  intense  and  more  intense  items  on  the  scale  could  be 
considered in future use to discriminate amongst persons better. 
￿  Overall the test-of-fit to the model was satisfactory, thus the scale was accepted 
as a valid and reliable measure of students’ attitudes to teaching and learning. 
 
Attitude to Online Learning (ATT)  
The Attitude (ATT) scale was the largest of the eight scales in the questionnaire (81 
Items) and assessed students’ attitudes to online learning in higher education.  A high   357
score was taken to mean a positive attitude to using online resources for teaching and 
learning.  After reviewing the CCC patterns, the threshold estimates and other tests of fit, 
all  items  in  the  Attitude  scale  were  rescored  from  six  categories  to  three  or  four 
categories.    For  brevity,  a  table  showing  the  number  of  categories  in  the  original 
questionnaire and the items that were reduced is not included here.  After examination 
of the CCC pattern, Item 20d was deleted.  The threshold estimates are listed below in 
Table A.7. 
 
Table A.7  Threshold estimates for the Attitude to Online Learning (ATT) scale using 
three and four categories. 
 
Item  Location 
Threshold 
1 
Threshold 
2 
Threshold 
3 
Threshold 
4 
Threshold 
5 
12a  -2.109  -2.843   0.039   2.804     
12b  -0.156  -1.173  -0.285   0.021  0.306  1.132 
12c  -0.275  -0.616  -0.928  -0.377  0.551    1.371* 
12d     1.400  -2.218  -0.311   2.530     
12e  -0.479  -1.058  -0.824  -0.064  0.760  1.187 
13e   0.964  -1.263  -0.774  -0.242  0.532  1.747 
13f   0.626  -1.036  -0.617  -0.081  0.535  1.198 
14e   0.676  -1.181  -0.758   0.057  0.816  1.067 
14f   0.359  -1.170  -0.420  -0.089  0.331  1.348 
15a  -0.613  -2.034  -0.588   0.194  0.783  1.646 
15b  -1.317  -1.687  -0.855   2.542     
15c  -0.147  -1.498  -0.886  -0.036  0.850  1.569 
15d  -0.173  -1.530  -0.747  -0.117  0.631  1.763 
15e  -0.255  -1.221  -0.835   2.057     
15f  -0.598  -1.186  -0.907  -0.330  0.577  1.846 
15g   0.147  -1.036  -0.874  -0.236  0.637  1.509 
16a   0.001  -1.473  -0.311   1.784     
19b   0.379  -0.092   0.092       
19c  -0.592  -0.258   0.258       
19d  -0.618  -0.736   0.736       
20a  -0.146  -0.152   0.152       
20b   0.678  -0.708   0.708       
20c   0.600   0.017   -0.017*       
20g  1.147   0.145   -0.145*       
21a  0.551   0.048   -0.048*       
21b  0.779  -1.223  -0.609  -0.281  0.328  1.786 
21c  0.545  -0.669  -0.475  -0.109  0.366  0.887 
21d  0.464  -0.281   0.281       
21e  0.148  -0.129   0.129       
21f   -0.657  -0.366   0.366       
21g    0.798  -0.048   0.048       
25a    1.147  -0.399   0.399       
25b    0.437  -1.063  -0.418  -0.189  0.229  1.441 
25c   -0.042  -0.198   0.198       
25d   -0.905  -0.515   0.515       
25e   -0.399  -0.516   0.516       
M30a   -1.246  -4.383   0.385  1.798  2.199   
M30b   -1.500  -3.488   0.974  0.638    1.876*   
M30c    0.096  -2.462     -0.11  2.571     
M30d   -1.874  -3.743   0.974     2.769*     
M30e    0.540  -1.853  -0.342  0.380  1.815   
M30f   -1.998   0.246  -3.895  0.867    2.782*     358
M23Ac    0.932  -1.049   0.652    0.397*     
M23Ad    2.614  -3.081  -1.195    4.276*     
M23Ae    2.519  -3.258  -1.408  4.666     
M23Af  2.626  -2.528  -0.994  3.522     
M23Ag  2.632  -2.808  -1.289  4.097     
M23Ah  0.913  -1.587   0.006  1.581     
M23Ai  0.762  -1.679  -0.117  1.795     
29a   -0.581  -1.134  -0.290  1.424     
29e  0.018  -0.296  -0.813    1.109*     
M15a   -0.427  -2.140  -0.775  0.023  0.798  2.095 
M15b   -0.607  -1.943  -0.579    -0.235  0.344  2.413 
M15c   -1.529  -6.635   0.034  1.470  1.436  3.695 
M15d   -0.067  -1.297  -1.369  0.476  2.190   
M15e   -0.480  -1.248  -0.890     -0.423  0.467  2.094 
M15f   -0.341  -1.980  -1.056  -0.277  0.779  2.534 
M15g   -1.054  -4.461  -0.650  1.178  3.933   
M16a   -0.467  -1.582   0.399   1.184     
M16b   -0.715  -1.511  -0.540  0.212  0.752  1.088 
M16c   -0.214  -1.827   0.022  0.725  1.079   
M17a    0.148  -1.522   1.522       
M17b   -0.726  -2.349   2.349       
M17c   -0.560  -0.719  -0.490  -0.032  0.458  0.783 
M17d    0.728  -1.174   0.312   0.862     
M17e    0.022  -0.482  -0.301   0.783     
M17g   -0.613  -2.024  0.646   1.378     
M18a   -1.919  -3.972  0.998   2.975     
* Denotes reversed thresholds. 
 
Table  A.8    Tests  of  fit  for  the  ATT  scale  using  a  combination  of  three  and  four 
categories for individual items. 
 
Item  Location  SE  FitResid  DF  ChiSq  DF  Prob 
16a  0  0.095   0.587  206.67  0.355  3  0.949 
25e  -0.399  0.107   0.099  203.83  0.499  3  0.919 
M30a  -1.246  0.196  -1.068   35.08  0.634  3  0.888 
21g   0.798  0.100  -0.049  170.65  0.856  3  0.836 
M23Ad   2.614  0.384  -0.253   15.17  1.015  3  0.797 
19b   0.379  0.130  -0.488  101.44  1.080  3  0.782 
M16a  -0.467  0.183   3.515   49.30  1.134  3  0.769 
M23Af   2.626  0.376   0.143  15.17  1.347  3  0.718 
M30e   0.540  0.186   0.548  35.08  1.350  3  0.717 
25b   0.437  0.058  -0.483  203.83  1.442  3  0.696 
M17g  -0.613  0.187    -0.270  49.30  1.580  3  0.664 
M16b  -0.715  0.142  -0.280  49.30  1.848  3  0.604 
M16c  -0.214  0.146  -0.723  49.30  2.041  3  0.564 
15e  -0.255  0.116  -0.123  171.60  2.071  3  0.558 
14e   0.676  0.059   0.026  219.95  2.082  3  0.556 
29a  -0.581  0.095   0.813  214.26  2.203  3  0.531 
25d  -0.905  0.122   0.232  203.83  2.269  3  0.518 
25a   1.147  0.101  -0.683  203.83  2.281  3  0.516 
15f  -0.598  0.084  -0.272   171.60  2.376  3  0.498 
21f  -0.657  0.123  -0.134   171.60  2.414  3  0.491 
M17b  -0.726  0.304   0.211     49.30  2.540  3  0.468 
12b  -0.156  0.059   0.820   220.90  2.583  3  0.460 
20a  -0.146  0.152   2.412   87.22  2.629  3  0.452   359
25c  -0.042  0.097   0.970  203.83  3.067  3  0.381 
19c  -0.592  0.162  -0.130  102.39  3.117  3  0.374 
M15a  -0.427  0.149  -1.519  49.30  3.125  3  0.373 
13e   0.964  0.060   0.807   220.90  3.241  3  0.356 
M15e  -0.480  0.162  -0.612   48.35  3.709  3  0.295 
20c  0.600  0.090   2.379  203.83  3.942  3  0.268 
21a  0.551  0.097   2.535   171.60  4.229  3  0.238 
13f  0.626  0.057  -0.768  219.95  4.383  3  0.223 
12c   -0.275  0.066   0.160   220.90  4.632  3  0.201 
M30b   -1.500  0.212  -1.066   35.08  4.636  3  0.205 
21e    0.148  0.102   1.638   170.65  4.673  3  0.197 
14f    0.359  0.056  -0.268   220.90  5.058  3  0.167 
M15b   -0.607  0.164  -1.399     49.30  5.077  3  0.166 
M30d   -1.874  0.264  -0.848   35.08  5.089  3  0.165 
12e   -0.479  0.066   1.503   220.90  5.408  3  0.144 
29e    0.018  0.082   1.681   216.15  5.712  3  0.126 
M23Ae    2.519  0.383   0.486    15.17  5.771  3  0.123 
M23Ac    0.932  0.306   1.199   15.17  6.112  3  0.106 
M23Ag    2.632  0.369   0.663   15.17  6.186  3  0.102 
M18a   -1.919  0.223  -1.255   49.30  6.499  3  0.089 
M15c   -1.529  0.155  -0.933   49.30  6.542  3  0.088 
M15g   -1.054  0.215  -0.632   49.30  6.807  3  0.078 
20g    1.147  0.104   3.505  168.75  7.25  3  0.064 
M30f   -1.998  0.271  -0.249   35.08  7.356  3  0.061 
15c   -0.147  0.074  -1.449  171.60  7.385  3  0.060 
15g    0.147  0.070  -1.282  171.60  7.452  3  0.058 
20b    0.678  0.102   2.972   202.88  7.565  3  0.056 
M15d   -0.067  0.181  -0.766  49.30  7.589  3  0.055 
15d   -0.173  0.074  -1.624   171.60  7.651  3  0.054 
M15f   -0.341  0.161  -1.275     49.30  7.704  3  0.052 
15a   -0.613  0.076  -1.072   171.60  7.942  3  0.047 
21d    0.464  0.103  -1.257   167.80  8.265  3  0.041 
12a   -2.109  0.119  -0.903   220.90  8.437  3  0.037 
M23Ah    0.913  0.335   0.292  15.17  8.86  3  0.031 
M23Ai    0.762  0.340   0.871    15.17  9.581  3  0.022 
M17a    0.148  0.254   1.207    49.30  9.645  3  0.022 
19d   -0.618  0.166  -1.363  102.39  9.907  3  0.019 
M30c    0.096  0.268  -0.890    35.08  11.553  3  0.009 
M17c   -0.56  0.139   2.883    49.30  11.672  3  0.008 
15b   -1.317  0.138  -0.699  171.60  12.544  3  0.005 
M17e    0.022  0.162   4.072    49.30  16.800  3  0.001 
21c    0.545  0.060   3.137  170.65  16.849  3  0.001 
12d    1.400  0.099   2.653  219.00  18.542  3  0.001 
M17d  0.728  0.172   2.280    48.35  19.194  3  0.001 
21b  0.779  0.065   5.860  170.65   57.999  3  0.000 
 
 
The distribution graph below in Figure A.3 shows that, on the whole, items in the ATT 
scale were “easy” relative to the persons being assessed. 
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Figure A.3  Person-item threshold distribution for the Attitude to Online Learning scale. 
 
 
 
Conclusions from the analyses 
￿  Item 20d was eliminated because it did not fit the model. 
￿  Item 21b did not fit the model very well (low discrimination) but was retained 
because the thresholds were acceptable. 
￿  Some thresholds remained a little disordered even after reducing the number of 
categories,  but  because  the  disordering  was  considered  minor,  the  categories 
were not further reduced. 
￿  Reducing the categories from six categories to three or four categories improved 
the PSI reliability from 0.89 to 0.91, indicating that it was worthwhile to reduce 
the categories. 
￿  Overall, the scale had a high reliability and the criterion of fit to the model was 
satisfactory.  Thus, the scale was accepted as a valid and reliable measure of 
attitudes to online learning. 
 
 
Administrative Use (ADMIN) 
The Administrative Use (ADMIN) scale included 6 Items that examined the extent to 
which  students  used  the  online  resources  for  administrative  purposes  (e.g.  checking 
grades  online).    A  high  score  indicated  more  frequent  use  of  the  technologies  for 
administrative purposes.  After reviewing the CCC patterns and threshold estimates, all 
the items were rescored from six categories to three or four categories.   
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Table A.9 Summary of items in the ADMIN scale. 
 
Items  Number of response 
categories in original 
questionnaire 
Number of 
response 
categories in final 
analysis 
Items Deleted? 
16a 
21a 
29a 
29e 
M30a 
M30d 
6 
6 
6 
6 
6 
6 
4 
4 
4 
3 
5 
4 
 
No 
 
 
Table A.10 shows that after the response categories were reduced from six to three, four 
and five categories, the threshold estimates were ordered for all of the items. 
 
Table A.10  Threshold estimates for the ADMIN scale. 
 
Item  Location  Mean 
Threshold 
1 
Threshold 
2 
Threshold 
3 
Threshold 
4 
16a  0.741  0  -1.768  -0.448  2.216   
21a  1.422  0  -1.302   0.099  1.202   
M30a   -0.887  0     -5.000   0.126  1.832  3.043 
M30d   -1.549  0  -4.003   1.008  2.995   
29a   -0.16  0  -1.401  -0.361  1.763   
29e    0.433  0  -1.862   1.862     
* Denotes reversed thresholds. 
 
 
Table A.11  Two sets of fit statistics (log residual and 
2 c ) and trait interaction for the 
ADMIN scale.  
 
Item  Location  SE  FitResid  DF  ChiSq  DF  Prob 
21a   1.422  0.101   0.965  127.63  1.227  3  0.746 
29e   0.433  0.135   1.178  158.99  1.649  3  0.648 
M30d  -1.549  0.295  -0.271   24.07  1.694  3  0.638 
29a    -0.160  0.106  -0.465  157.54    2.16  3  0.539 
M30a  -0.887  0.241  -1.169  24.07  3.251  3  0.354 
16a   0.741  0.106   0.391   151.70  3.405  3  0.333 
 
 
The person-item threshold distribution for the ADMIN scale shown in Figure A.4 shows 
that, on the whole, items in the scale were “easy” relative to the persons being assessed. 
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Figure A.4  Person-item threshold distribution for the ADMIN scale. 
 
 
 
Conclusions from the analyses 
￿  After reducing the number of categories, the disordered thresholds were ordered. 
￿  Item fit was satisfactory. 
￿  The PSI decreased slightly from 0.68  to 0.64 after  collapsing the categories, 
however, this reliability was still considered acceptable.   
￿  Overall, the reliability was a little low, indicating that persons were relatively 
similar to one another on this variable.   
￿  It may be worthwhile to extend the range of items in the future, but at present 
the scale was accepted as a valid and reliable measure of participants’ use of the 
technology for administrative uses. 
 
 
Technical Factors (TF) 
There  were  5  Items  in  the  Technical  Factors  (TF)  scale.  A  high  score  meant  that 
students reported that technical problems constrained their use of the technology.  After 
reviewing the CCC patterns and threshold estimates, all the items were rescored from 
six to four categories.   
 
Table A.12 Summary of items in the TF scale. 
 
Items  Number of response 
categories in original 
questionnaire 
Number of 
response 
categories in final 
analysis 
Items Deleted? 
20a,g 
20c 
M17e 
M23Ad 
6 
6 
6 
6 
4 
6 
3 
4 
 
No 
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All the threshold estimates in the TF scale were ordered when the response categories 
were reduced from six to three and four categories, as shown in Table A.13. 
 
Table A.13  Threshold estimates for the Technical Factors scale. 
 
Item  Location  Mean 
Threshold 
1 
Threshold 
2 
Threshold 
3 
Threshold 
4 
Threshold 
5 
20a  -0.703  0  -1.755   0.692  1.064     
20c  -0.529  0     -0.600  -0.416    -0.132  0.284  0.864 
20g   0.088  0  -1.071     -0.03  1.101     
M23Ad   2.054  0  -2.302  -1.154  3.456     
M17e  -0.909  0  -0.966   0.966       
* Denotes reversed thresholds. 
 
 
Table A.14  Two sets of fit statistics (log residual and 
2 c ) and trait interaction for the 
Technical Factors scale.  
 
Item  Location  SE  FitResid  DF  ChiSq  DF  Prob 
M23Ad  2.054  0.374  -0.274    8.39    1.04  2  0.595 
20a   -0.703  0.143   1.079  44.18    2.189  3  0.534 
M17e   -0.909  0.257   0.726  23.49    3.271  3  0.352 
20g    0.088    0.110   2.110  72.14  3.889  3  0.274 
20c  -0.529  0.065  -0.881    87.80  7.127  3  0.068 
 
 
Figure A.5  Person-item threshold distribution for the Technical Factors scale. 
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Conclusions from the analyses 
￿  Item  20c  slightly  overdiscriminated  but  was  retained  because  the 
overdiscrimination  was  minor  and  the  threshold  estimates  were  generally 
ordered. 
￿  After reducing the number of categories, the threshold estimates were acceptable. 
￿  The PSI decreased slightly from 0.76 to 0.71 after the categories were collapsed. 
￿  The scale fit the model and thus was accepted as a valid and reliable measure of 
participants’ technical problems. 
 
 
Factors Affecting Use (FAU) 
There were 12 Items in the Factors Affecting Use (F) scale.  A high score was taken to 
mean that students had many factors that promoted their use of the technologies (e.g. 
driving  distance  to  campus;  parking  on  campus;  family/work  commitments).    Items 
were rescored to two, three and four categories on the basis of the CCC patterns.   
 
Table A.15 Summary of items in the Factors Affecting Use scale. 
 
Items  Number of response 
categories in original 
Number of 
response 
categories in final 
analysis 
Items Deleted? 
19a 
20e,f 
22a-d 
M16d,e,f 
M17f 
M23Aa 
6 
6 
6 
6 
6 
6 
3 
4 
2 
3 
3 
3 
 
No 
 
Table  A.16  shows  that  all  the  threshold  estimates  were  ordered  after  the  response 
categories were reduced. 
 
Table A.16  Threshold estimates for the Factors Affecting Use scale. 
 
Item  Location  Mean 
Threshold 
1 
Threshold 
2 
Threshold 
3 
19a   0.368  0  -0.724   0.724   
20e  -0.379  0  -1.026     -0.11  1.137 
20f  -0.562  0  -1.137   0.018  1.119 
22a   0.804  0  0     
22b   1.143  0  0     
22c  -0.341  0  0     
22d   0.735  0  0     
M23Aa  -3.027  0  -3.819  3.819   
M16d   0.205  0  -0.469  0.469   
M16e   0.322  0  -0.374  0.374   
M16f   0.542  0  -0.088  0.088   
M17f   0.191  0  -0.213  0.213   
* Denotes reversed thresholds.   365
Table A.17  Two sets of fit statistics (log residual and 
2 c ) and trait interaction for the 
Factors Affecting Use scale. 
 
Item  Location  SE  FitResid  DF  ChiSq  DF  Prob 
M16e   0.322    0.200   0.084  41.34  0.425  3  0.935 
M23Aa  -3.027  0.557   0.150    12.40  0.763  2  0.683 
20f  -0.562  0.096  -0.846  146.34  1.191  3  0.755 
M16d   0.205  0.203  -0.837    41.34  2.873  3  0.412 
22a   0.804  0.222   -0.230  116.58  3.014  3  0.389 
M16f   0.542  0.195  0.309    41.34  3.303  3  0.347 
22d   0.735  0.219  0.198  115.75  3.517  3  0.318 
19a   0.368  0.179  2.101    77.72    4.660  3  0.198 
20e  -0.379  0.095   -1.974  146.34    6.546  3  0.087 
22c  -0.341  0.187    0.679  115.75  10.583  3  0.014 
22b   1.143  0.241  -1.208  116.58  12.870  3  0.005 
M17f   0.191  0.197   2.617   40.51  17.611  3  0.001 
 
Figure A.6  Person-item threshold distribution for the Factors Affecting Use scale. 
 
 
 
Conclusions from the analyses 
￿  PSI decreased slightly from 0.79 to 0.76 after reducing the categories, but this 
reliability was still considered acceptable. 
￿  M17f did not fit the model very well but was retained because results may have 
been biased by the small sample size (only Malaysian students completed this 
item). 
￿  Overall  test-of-fit  to  the  model  is  satisfactory  and  therefore  the  scale  was 
accepted as a valid and reliable measure of factors affecting use of technology. 
 
Experience with Technology (ET) 
There  were  9  Items  in  the  Experience  with  Technology  (ET)  scale.    A  high  score 
referred to more experience with technology.  On the basis of the CCC patterns, Items 
27a-d were reduced to three categories and Item 26d was reduced to five categories.     366
 
Table A.18 Summary of items in the ET scale. 
 
Items  Number of response 
categories in original 
Number of 
response 
categories in final 
analysis 
Items Deleted? 
26a-c 
26d 
27a-d 
28 
6 
6 
6 
2 
 
6 
5 
3 
2 
No 
 
Table A.18 shows that the items in the ET scale were reduced from six categories to 
five or three categories.  Item 28 was not adjusted and analyses were conducted with the 
original 2 categories for Item 28. 
 
Table  A.19  Threshold  estimates  for  the  Experience  with  Technology  scale  using 
reduced numbers of response categories. 
 
Item  Location  Mean 
Threshold 
1 
Threshold 
2 
Threshold 
3 
Threshold 
4 
Threshold 
5 
26a  -0.343  0  -0.846  -0.547  -0.193  0.354  1.232 
26b  -0.672  0  -1.098  -0.575  -0.149  0.426  1.397 
26c  -1.528  0  -3.141  -0.721   0.607  1.328  1.927 
26d    -1.2  0  -2.435  -0.215   1.062  1.588   
27a   0.879  0  -0.044  0.044       
27b   0.517  0   0.163  -0.163*       
27c   0.189  0  -0.385  0.385       
27d  -0.919  0  -0.139  0.139       
28   3.078  0  0         
* Denotes reversed thresholds. 
 
It  can  be  seen  that except for  Item  27b,  the  thresholds for most  of  the  items  were 
working according to expectations.  The rest of the analyses were carried out using the 
reduced category data. 
 
Table A.20  Two sets of fit statistics (log residual and 
2 c ) and trait interaction for the 
Experience with Technology scale. 
 
Item  Location  SE  FitResid  DF  ChiSq  DF  Prob 
27a  0.879    0.100  1.321  199.96   1.761  3  0.624 
27b  0.517  0.096  1.537  199.96   3.115  3  0.374 
27c  0.189  0.101  1.507  199.96   3.547  3  0.315 
26d   -1.200  0.085   -1.200  199.96   5.275  3  0.153 
28    3.078  0.235  0.522  198.21   7.675  3  0.053 
26a   -0.343  0.065  -2.572  199.08   9.703  3  0.021 
26c   -1.528  0.078  -3.042  199.96  11.563  3  0.009 
27d   -0.919  0.113   2.429  199.96  12.235  3  0.006 
26b   -0.672  0.070  -3.553  199.96  15.355  3  0.002 
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The distribution of persons and items below shows that on the whole, the items were 
reasonably well targeted. 
 
Figure A.7 Person-item threshold distribution for the Experience with Technology scale. 
 
 
 
Conclusions from the analyses 
￿  After reducing the number categories, the PSI was reduced slightly from 0.813 
to 0.807 but still remained high. 
￿  The  scale  was  accepted  as  a  valid  and  reliable  measure  of  experience  with 
technology. 
 